Past research suggests an association between reactive aggression and alexithymia, but neural mechanisms underlying this association remain unknown. Furthermore, the relationship between proactive aggression and alexithymia remains untested. This study aimed to: (1) test whether alexithymia is more related to reactive than proactive aggression; and (2) determine whether amygdala, insula, and/or anterior cingulate cortical (ACC) volume could be neurobiological mechanisms for this association. One hundred and fifty-six community males completed the Reactive-Proactive Aggression Questionnaire and the Toronto Alexithymia Scale. Amygdala, insula, and ACC volumes were assessed using MRI. Alexithymia was positively associated with reactive but not proactive aggression. Alexithymia was positively and bilaterally associated with amygdala and anterior cingulate volumes. Reactive aggression was positively associated with right amygdala volume. Controlling for right amygdala volume rendered the alexithymia-reactive aggression relationship non-significant. Results suggest that increased right amygdala volume is a common neurobiological denominator for both alexithymia and reactive aggression. Findings suggest that greater right hemisphere activation may reflect a vulnerability to negative affect, which in turn predisposes to experiencing negative emotions leading to increased aggression. Findings are among the first to explicate the nature of the alexithymia-aggression relationship, with potential clinical implications.
A R T I C L E I N F O

Keywords:
Emotion Proactive aggression Impulsivity Volume Structural MRI A B S T R A C T Past research suggests an association between reactive aggression and alexithymia, but neural mechanisms underlying this association remain unknown. Furthermore, the relationship between proactive aggression and alexithymia remains untested. This study aimed to: (1) test whether alexithymia is more related to reactive than proactive aggression; and (2) determine whether amygdala, insula, and/or anterior cingulate cortical (ACC) volume could be neurobiological mechanisms for this association. One hundred and fifty-six community males completed the Reactive-Proactive Aggression Questionnaire and the Toronto Alexithymia Scale. Amygdala, insula, and ACC volumes were assessed using MRI. Alexithymia was positively associated with reactive but not proactive aggression. Alexithymia was positively and bilaterally associated with amygdala and anterior cingulate volumes. Reactive aggression was positively associated with right amygdala volume. Controlling for right amygdala volume rendered the alexithymia-reactive aggression relationship non-significant. Results suggest that increased right amygdala volume is a common neurobiological denominator for both alexithymia and reactive aggression. Findings suggest that greater right hemisphere activation may reflect a vulnerability to negative affect, which in turn predisposes to experiencing negative emotions leading to increased aggression. Findings are among the first to explicate the nature of the alexithymia-aggression relationship, with potential clinical implications.
Introduction
Research on aggression often distinguishes between reactive and proactive aggression (Teten et al., 2008) . Reactive aggression (RA), also called "impulsive aggression", is associated with high emotional arousal and anxiety (Bubier and Drabick, 2009; Raine et al., 2006) , and usually occurs as an impulsive response to a perceived threat or provocation. Proactive aggression (PA), also called "instrumental aggression," is generally planned in advance and motivated by the anticipation of a reward (Euler, Steinlin and Stadler, 2017) . These two constructs are highly related (Raine et al., 2006) , and share common correlates such as drug use and parental violence (Connor et al., 2003) . However, there are also unique risk factors associated with each form of aggression. Whereas hyperactivity, low IQ, and higher attentional bias towards aggression-related words have been linked to RA (Brugman et al., 2015; Connor et al., 2003) , PA appears to be associated with lower levels of cognitive and affective empathy, as well as lower attentional bias towards aggression-related words (Brugman et al., 2015; Euler et al., 2017) . Given the conceptual differences between RA and PA, as well as their distinct correlates, findings about one form of aggression may not be generalizable to the other.
Alexithymia and aggression
One phenomenon that has been studied in relation to aggression is alexithymia. Alexithymia, a term first used by Sifneos (1973) , refers to a psychological construct characterized by difficulty in understanding, identifying, and expressing one's own emotions (Nemiah, 1977) . Research has suggested that alexithymia is related to a wide range of psychiatric conditions, including depression (Honkalampi et al., 2000) , anxiety (Berardis et al., 2006) , psychosis (van der Velde et al., 2015) , and alcohol dependence (Thorberg et al., 2009 ). The small body of research examining the relationship between alexithymia and aggression has found alexithymia to be associated with increased aggression https://doi.org/10.1016/j.pscychresns.2018.09.003 Received 18 January 2018; Received in revised form 23 June 2018; Accepted 14 September 2018
